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@ Aromatic amine derivatives. 

@ Aromatic amine derfvatives of the formula 




CM 
CM 



wherein Ar Is an aromatic group comprising a benzene ring to 
which is fused an oxygen-containing heterocyclic group and A 
Is a nitrogen atom 



• c 
I 

X 



wherein X Is hydrogen, chlorine, nitro or trtfluoromethyl, are 
useful intermediate compounds for herbicides. 
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Description 



Aromatic, Amine Derivatives 



BACKGROUND OF THE INVEMTtON 
This invention relates to novel aromatic amine derivatives. . ' u ti ^ ir, 

Sercor^^^^^^ and soybean plants are Important crops. A variety of herbicides have been applied in 
ord^Tln^T^^^^^ Traps. Prior art herbicides are not satisfactory in herbicidal activity and safety to growing 
croS T|!^^^^^^^^^ for a safe herbicide which can control weeds at a low level of application while giving no 

"Sn^aTseS^^^^ which is applicable in a small amount tojill weeds withom 

ph^Sty to gr^ng c?ops. we have discovered novel aromatic amine derivatives which are useful as 
intermediates for herbicides meeting the above requirements. 

••^Tny r« Ihe'pSnl t.on is to prov.de novel aroma«c aa,.ne derK«tK«s v,*,.ch are useful as 

A«X^^';hete^^^^^^^ there Is provided a r,oveI aromatic amine derivative of the gener^ 

formula [i]: 



7 




s 



wherein Ar is a radical selected from the group consisting of 
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R" R» 



and 



wherein Ri to Ri5 and R^^ to R3B may be the same or different and are independently selected from the group 
Sn Sting of hydrogen, lower ^kyl radicals, and lower alkoxyi radicals. R1^ is selected from the group 
coStin^ of hydrogen/lower alkyl radicals, lower alkoxyi radicals and hydroxyl. with the P^o^^^^^^^^^^^^ 
RsTe and R^ and R^^ R^^ and Ris. or Ris and Ri^ may. taken together, represent an alkytene chain 
which may be ;ubstituted with a lower alk^i radical, to form a 5- or 6-membered ring ^th J^a^^on a^^^^^^^^ 
which mey are attached. RH and Ri^ may. taken together, represent an ethylene dioxyi radical, or Ri^ and Ri^ 
may. taken together, represent a dichloromethylene radical; and 



A is a nitrogen atom or 



I 

X 



wherein X is selected from the group consisting of a hydrogen atom, a chlorine atom, a nitro radical, and a 
trifluoromethyl radical, when both RS and R6 are methyl radicals and 
A is -(f-, 

H 
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at least one of and does not represent hydrogen atom, when both R^e and R26 are methyl radicals and 
Als-c«, 

H 

at [east one of R^^ and R^^ does not represent hydrogen atom. 5 

DETAILED DESCRIPTION OF THE INVENTION 

The aromatic amine derivatives of the present invention have the general formula [I] as defined above. 

Examples of the lower aWcyl radicals represented by R^ ttwough R®^ Irwlude methyl, ethyl, n-propyl. 
isopropyl, n-butyl. isobuty1« sec-butyl, tert-butyl, etc. Examples of the k>wer alkoxyl radicals represented byiR^ 10 
through R^^ include methoxy, ethoxy. n-propoxy, Jsopropoxy, n-butoxy, Jsobutoxy, sec-butoxy. etc. 

Examples of the radicals represented by Ar are shown below. 
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CHa 




OCH3 



Preferred examples of the aromatic amine derivatives of the present Invention are shown In Tables 1 througfi 
1 1 . Particularly preferred examples of the aromatic amine derivatives of the present Invention are compounds 
shown In Tables 1. 3, 4, 5, 6. 8. 9, 10 and 11. 
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Table 1 (contn-'d) 
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Table 1 (contn'd) 
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Tr:Lble . 1 (contn'd) 
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Table 2 



Compound 
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Table 2 (contn'd) 



Compound 
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Table 2 (coritn'd) 



Compound 
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Table 2 (contn'd) 
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Table 4 
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Table 4 (contn'd) 
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Table 4 (contn'd) 
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Table 4 (contn'd) 
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Table 4 (contn'd) 
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Table 4 (contfi'd) 



Compound 
Ho. 






R" 


R'* 


R«* 


V 




9 1 


. CHs 


H 


H 


H 


H 


H 




9 2 


CH, 


H 


. CHx 


H 


H 


H 




9 3 


CH, 


H 


H 


H 


CH, 


H 




9 i 


CH, 


H 


H 


K 




H 




9 5 


CH, 


H 


H. 


H 


OCzHs 


H 




9 6 


OCH, 


H 


H 


H 


CH, 


H 




9 7 


OCH, 


H 


H 


H 


CzHs 


H 





38 



0277 842 



Table 4 (contn*d) 
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Table 4 (contn'd) 
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Table 4 ^ (contn'd) 
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Table 4 (contn'd) 
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Table 4 (contn'd) 
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Table 4 (contn*d) 
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Table 5 
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Table 1 1 
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Preparation 

The aromatic amine derivatives of the present invention may be prepared through a series of reactions as ^ 
shown by the following formulae (1) and (2). 



( 1 ) Ar-OH + CI 



(2) [II] + H2 



Lr-0-^^~\ -NO2 

A— [II] 



Ar 



.0-0 

A=- 



•NH. 



[I] 



SO 



55 



The reaction of formula (1) may be carried out by agitating the reagents in an aromatic hydrocartjon such as 
benzene, toluene, and xylene, an aprotic polar solvent such as N,N-dlmethylformamide and 1 -mBthyI-2-pyrroll- 50 
done, or a mixture thereof in the presence of a base such as NaOH, KOH, Na2C03, KaCOa, NaH at a 
temperature of from 20°C to 150*'C. The reaction of formula (2) may proceed in a solvent inert to the reaction, 
for example, benzene, toluene, xylene, methanol, ethanol and ethyl acetate, in the presence of an ordinary 
reducing catalyst such as Raney nicicel catalysts and palladium-carrying carbon under atmospheric pressure 
to a hydrogen pressure of 20 g/cm^ at a temperature of from 20°C to 100*0. 
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Among the compounds of general formula [111. those compounds represented by general formula [11-1]: 

[11-1] R**^^^3"° "O" 

wherein R" R«. Ris and Aare as defined above. R«-i Is a lower alkoxy or hydroxyl radical can b^ produced 
not only by the reaction of formula (1). but also by a series of reactions as shown by formulae (3) and (4). 



so 



55 



R 



(3) 



i2j-.^^%- OH + NOz -* 



a I 5 



(4) [III] + H-R" 



« - -16-1 [II-1] 



The reaction of formula (3) may proceed under the same conditions as descnbed for the reaction of fomula 
S ^?,e reaction of fon^ula (4) may be carried out without solvent or in an inert ^^^^^.^^J"^^^^ 
dioxane benzene and toluene In the presence of an acid catalyst such as HCl. H2SO4 and Amberi.st-15 by 

'tSr!^hVcrp:rdV;7e:eS^^^^^^ compounds represented by gener^ formula [..-2]: 



C i -T^Vo 

«, C£ R'* 

wherein Ri 1 . R«, R and A are as defined above can be produced not only by the reaction of formula (1). but 
also by reaction as shown by formula (5). 

45 (5) [111] + :CCl2 — [11-2] 

The reaction of formula (5) can be carried out by agitating a mixture of compound [III], chlorofomi. and NaOH 
I? KoTSout sXent or in an aqueous medium in the presence of a quaternary ammonium salt such as 



'TthfeXTeT:""^^^^^^^^ can be recovered by a conventional method as shown in the 

'°\°Tl"^etoi compounds Ar-OH used in the above preparation procedurMheir typical synthesis is 
exempE n ?able 12 of Japanese Patent Application No. 61-17785B (WO 87/00840). Those compounds 
which are not exemplified in this Application may also be synthesized by a similar procedure. 



^ ^xampS of the aromatic amine derivatives of the present invention are presented below by way of 
illustration and not by way of limitation. 



60 Reference 1 



Synthesis of 2-( 3-methyl-2.3-dihvdro-6-ben2ofurYloxy)-5-n itropyridine uKncA„r=mcnf 
- Tso-ml two-necked round-bottomed flask equipped with a droppmg funnel ''^'f S^^.^'^^ °f S^"!" ° 
sodium hydride and washed twice with n-hexane. To the flask were added dropwise 2.0 grams 
65 3?me,hyl-2 3-dihydro-6-benzofuranol and 10 ml of dimethylformamide at room temperature. After evolution of 
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hydrogen ceased, 2.1 grams of 2-chloro-5-nrtropyridine In 10 ml of dimethylformamide was added dropwise. 
The mixture was agitated for 3 hours at room temperature. After water was added to the reaction mixture, the 
product was extracted with ethyl acetate, washed with water, and then dried over anhydrous magnesium 
sulfate. The extracting solvent was distilled off to leave a residue, which was purified by chromatography 
through a silica gel column using a 4/1 n-hexane/ethyl acetate mixture, obtaining 3.0 grams of brown crystals 
(yield 830/0). 

Melting point 99.0-99.5** C . 

IR spectrum (KBr disk; cm-^ 
3120. 3020, 2950. 1605, 1585, 1515. 1420, 1340. 1240, 998 

'•H-NMR spectrum (CDCI3 solution; ppm) 



57 

d. J= S,0H2 ) 

B ) 

i.\J=:-3.'lK2 ) 
t. J= B.iKz ) 
d, J= 3.6K2 ) 
d, J= S.OH2 ) 
d, J= 3.6 and S.OHi ) 

c, J= l.Ztz ) 
do, J= 3.6 and 7.2H2 ) 

d, J= 3.6n2 ) 



Reference 2 

Synthesis of 4-(3HTiethyl-2.3-dlhydro-6-benzofuryloxy)nttrobenzene ' 

A 50-ml two-necked round-bottomed flask equipped with a Dean-Stark apparatus and a condenser was 
charged with 2.0 grams of 3-methyl-2,3-dlhydro-6-benzofuranol, 2.1 grams of 4-chloronltrobenzene, 1.1 grams 
of 850/0 potassium hydroxide, 6.0 ml of toluene, and 5.0 ml of dimethylformamide. The mixture was agitated for 
2V2 hours at 140°C while removing water fonmed. The reaction mixture was allowed to cool and then 
combined with water. The product was extracted with ethyl acetate, washed with water, and then dried over 
anhydrous magnesium sulfate. The extracting solvent was distilled off to leave a residue which was purified by 
chromatography through a silica ge! column using a 4/1 n-hexane/ethyi acetate mixture, obtaining 3.1 grams 
of pale green crystals (yield 86O/0). 

Melting -point 90-9rC 
- IR spectrum (KBr disk; cm-"*) 

3050. 2960, 1603. 1575. 1420. 1350. 1271. 1237, 1142. 997 
1H-NMR spectrum (CDCI3 solution; ppm) 
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IH. 
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10. 



IS 



20 



(c) H 




(d)H 




(a) 


1.36 
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3H, 


d, 


J= 


7.2Hz 0 


(b) 


O CO 

3. so 
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} 




(c) 


4.18 
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IH. 


t. 


J=- 


9.0H2 .) 


(d) 


4.78 
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IH. 


t. 


J= 


9.0Hz ) 


»{e) 


6.55 
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IH. 


d. 


J= 


2.7Hz ) 


(f) 


7.05 
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2H. 


d. 


J= 


9.0Hz ) 


(e) 


7.18 
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2H. 


d. 


J= 


9.0Hz ) 


iti 


7.60 
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IH. 


d. 


J= 


7.2 and 9.0Hz ) 
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2H. 


d. 


J= 


9.0Hz ) 



25 Example 1 

Compound No. 1: 2-(3-methyl-2.3-dihydro-6-benzofurv loxvl-5-aminopyridine ^ . , ^ 

In 20 ml of ethyl ace tate was dissolved 2.0 grams of 2-(3>methyl-2,3-dlhydro-6-ben2ofuryloxy)-5>nitropy- 
ridine The solution was catatytically reduced in the presence of 0.2 grams of 50^ palladium-carrying carbon at 
room 'temperature. After absorption of hydrogen ceased, the catalyst was filtered off and the filtrate was 
concentrated. The concentrate was purified by chromatography through a silica gel column using ethyl acetate 
solvent, obtaining 1.7 grams of the end product in the form of colorless liquid (yield 97<yo).. 

Mass spectrum 
m/z 242 (molecular ion peak) 
IR spectrum (neat; cm-**) 
3400. 3050. 2950. 1602. 1357, 1271. 1235. 1130 
1H-NMR' spectrum (CDCis solution; ppm) 



30 



35 



40 



45 



50 
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(a) 1.32(3H,d.J=7.2Hz) 

(b) 3.28(2H,brs) 

55 (c) 3.24 -3.72 (IH.m) 

(d) 4.09(1H.t,J=7.2H2) 

(e) 4.72(1H.t,J=7.2H2) 

(f) 6.44- 7.84 (6H.m) 




NH2 (b) 



H (f) 



eo Example 2 
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Compound No . 2: 4-(3-methvl-2.3-dihydro-6-benzofuryloxy)aniline ..... u * , . c ^. 

The procedure of Example 1 was repeated except that the 2-(3-methyl-2.3-dihydro-6-ben2ofuryloxy)-5-nl- 
troDvridine was replaced by 4-(3-methyt-2.3-dihydro.6-benzofuryloxy)nitroben2ene. The reaction rriixture was 
worked up in the same manner as in Example 1. obtaining the end product in the form of brown liquid (yield 
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Mass spectmm 
m/z 241 (molecular ton peak) 

IR spectrum (neat; cm-'') 
3350, 3050, 2970, 1601. 1357. 1270, 1236. 1132 
^H-NMR spectrum (CDCI3 solution; ppm) 



(d) H 




0 




(a) 1.35 .( 3H, d. J= 7.2H2 ) 

. (b) 3.37 ( 2H, brs )' 

NHz (b) ^""^ 3.13-3.69 ( IK. m ) 

(d) 4.09 ( IH. t. .J= 7.2H2 ) 

(e) 4.70 ( IH, t, J= 7.2H2 ) 
- (f! 6.32-7.18 .( -7H, m 



10 



IS 



20 



Compound Nos. 3 to 152 were synthesized by the same procedure as In Example 1. The results are 
summarized In Tabel 12. The yield was at least 95% for all the compounds. 
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- The aromatic amine derivatives of the present invention are useful as internfiediates for herbicides. 
65 More particularly, compounds of general formula [IV]: 
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Ar-O NH-CN^^ 



Wherein Ar and A are as defined above, and B Is a hydrogen atom, a methyl or methoxy radical can be 
produced from the aromatic amine derivatives of the present invention by the method described in Japanese 
Patent Application No. 61-177858 (WO 87/00840) which is assigned to the same assignee as the present 
invention and whose disclosure incorporated herein by reference. Ttie compounds of formula [IV] are effective 
as herbicides as described in Japanese Patent Application No. 61-177858 (WO 87/00840). The specification of 
the Application reports the measured physical properties of the compounds, to which the measured physical 
properties of the aromatic amine derivatives of the present invention conform. 
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1 . An aromatic amine derivative of the general formula [I] : 



[I] 



Ar-0- 




-NH, 



25 



wherein Ar is a radical selected from the group consisting of 



R" 





30 



35 








40 



R" R*' ^ 45 



SO 



wherein to R^* and R^^ to RS^ may be the same or different and are Independently selected from the 55 
group consisting of hydrogen, lower alky! radicals, and lower alkoxyl radicals, R^^ Is selected from the 
group consisting of hydrogen, lower alkyi radicals, lower alkoxyl radicals and hydroxyl, with the proviso 
that R2 and RS, R^ and R^, R^ and R^o, R^^ and R^^, or R^^ and R^^ ^ay, taken together, represent an 
alkylene chain, which may be substituted with a lower alkyi radical, to form a 5- or 6-membered ring with 
the carbon atoms to which they are attached, R^^ and R12 may, taken together, represent an ethylene 60 
dioxyi radical, or R^^ and R""* may, taken together, represent a dichloromethylene radical; and 
A is a nitrogen atom or -c « 

wherein X is selected from the group consisting of a hydrogen atom, a chlorine atom, a nltro radical, and a 
trifluoromethyl radical, when both R* and R^ are methyl radicals and 65 
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Ais-c=. 

at least one of and RS does not represent hydrogen atom, when both R25 and R^e are methyl radicals 
and 

Als-c«. 

H 

at least one of R23 and does not represent hydrogen atom. 
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Table 3 (contn'd) 



Compound 
No. 


1 

R' 






5 5 


OC^Ks 




1 


J V 


5 6 


OCzHs 




C2H5 




5 7 


OCH3 




H 




5 8 


OCzHs 




n 




5 9 


CH3 




CH,' 




6 0 


C2H5 




CzHs 




6 1 


-(CHr)4- 
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